






sources, may make the largest contribution to ozone  precursor^.^ In this case, new 

controls on stationary sources would not be cost effective for society as a whole; SEDAB 

air quality might not noticeably improve, even after incurring these costs. 

1.2 The Mojave Desert Air Pollution Transport Committee 

At the Board meeting in August 1993, Board member Barbara Riordan suggested 

the creation of a committee to work out problem areas among the Board, the District and 

the regulated community. A public hearing, entitled "Joint Workshop on Pollutant 

Transport and Other Related Air Quality Planning Issues," was held on December 1, 1993 

in Victorville, CA at the District facilities. Citizens living in the SEDAB, representatives 

of industry, government agencies, and scientific organizations withinterests in SEDAB air 4 

quality were in attendance. 

After that hearing, the Mojave Desert Air Pollution Transport Committee was 
I 

established. The committee has endeavored to accomplish the following: . i 

to foster a cooperative effort among the CARB, the District, and the regulated 
community; 

to clarify the legal and scientific interpretations; 

to identify and evaluate the available evidence fiom previous studies and existing 
data bases for assessing upwind versus local contributions to SEDAB ozone 
exceedances; 

to obtain new evidence to better characterize transport into the SEDAB; and 

to present its recommendations to CARB for the optimal regulatory policy 
addressing SEDAB air quality concerns. 

The Committee is chaired by Don McNemy, Branch Chief of Modeling and 

Meteorology within the Technical Support Division of CARB. Participating organizations 

and members are listed in Table 1 Minutes for the twelve-plus Committee meetings were 

'Recent studies (e.g., M C ,  1991) have shown that mobile emissions may have been grossly underestimated in the 
commonly available ermssions inventones (e.g., CARB, 1994). 
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Table 1 
Participating Organizations and Current Members of the 

Dr. Minoo Dastoor 
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prepared by Riverside Cement Company, and copies are available from Beverly Saverance 

at (909) 683-6458 in Riverside, California. 

i 
1.3 Definition of Terms 

The Committee found that existing terms used to characterize transport were i 
! 

confusing. The Committee members attempted to redefine terms such as "cany-over" and 
.! 

"typical" and "atypical" exceedance days. The Committee agreed upon the detinitions 

discussed in the following subsections. . j 

1.3.1 Transport Characterization 

Given the intractable numerical problem of turbulence and a s i o n  in complex 

terrain, and given society's limited resources for collection of meteorological and air 

quality data, CARB s t a h a s  assigned qualitative characterization? of transport 

contributions to downwind exceedances. This is in lieu of a more desirable but currently 

unattainable quantitative apportionment of upwind and downwind source contributions. 

Table 2 cross-references the definitions of transport characterization offered by CARB 

(1990), the operational definitions generally agreed to by Committee members, and other 

common terms used by the air quality community. 

Table 2 
Transport Characterizations 

I, 11 

Legal Term (CARB, 
1990 and 1993) 

Overwhelming 

CARB Definition 
(CARB, 1990) 

Signficant 

' CARB (1 990) describes these characterizations as semi-quantitative. 

Ozone exceedance in the 
downwind area occurred with 
little or no emissions contribution 
from the downwind area 

Inconsequential 
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Other Commonly- 
Used Terms 

Transport alone caused 
the exceedance 

Upwind emissions did not 
contribute significantly to 
exceedance in the downwind area 
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Transport.Day 

Both the transported 
and local contributions 
are neeessay to cause 
the exceedance. 

Shared Day 

Local contribution alone 
caused the exceedance. 

Local Day 



1.3.2 Pollutant Carry-Over 

Air quality is frequently dependent upon the air quality on the previous day. In 

assessing whether a transported air mass could have contributed significantly or 

overwhelmingly to a SEDAB exceedance, the question of carry-over of pollutants must be 

considered. The Committee's definition of "carry-over" is pollutants from previous 

day(s) that could exist in elevated layers or unmonitored surface air masses within the 

SEDAB which cause or contribute to an exceedance. Thus, local and transported 

pollutants can be carried over Erom one day to the next. Existing evidence and analysis 

supports the concept of cany-over of ozone from the day immediately preceding a 

SEDAB exceedance (e.g., Smith e&& 1983; Roberts 1992). In contrast with the 

carry-over of ozone, evidence for the carry-over of ozone precursog ispot definitive. 

The Committee believes that impacts of a transported pollutant is greater than impacts of 

carry-over by local poIIutants. However, the Committee pondered but could not answer 

the question of how many previous days of carry-over could significantly impact local air 

quality. In particular, the Committee could not recommend a specific time-limit to be 

placed on back trajectoly analysis, regardless of the increasing uncertainty in such analysis 

due to computational error alone. In general uncertainty in the trajectory increases with 

the number of hours modeled and with the decreasing density of the meteorological 

network 

1.3.3 Typical Versus Atypical Barstow Ozone Exceedance Days 

As discussed in Section 1 1, Barstow was selected by CARB staff as the area in 

the interior of the SEDAB most likely to represent the maximum ozone concentrations 

resulting from emissions within the desert. Federal exceedances at all other current 

monitoring sites are presumed to be overwhelmingly impacted by transport Barstow 

ozone exceedance days can be classiified into typical and atypical groups The 

meteorological basis for this classification is given in Section 1.3 1 of this paper and is 

further addressed in Section 2.1 describing the Roberts (1992) study A definition, 

based on air quality monitoring data alone, of an overwhelming transport impact 

(SoCAB-to-SEDAB) on air quality in Barstow, is presented here and leads to the 

definition of a "typical" Barstow ozone exceedance day. An overwhelming transport 
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impact in Barstow air quality (henceforth called "overwhelming" transport day at 

Barstow) is assumed when the day exhibits the following characteristics: 

A. A Barstow ozone exceedance of the state standard begins after 4 p.m. PST. 

B. An exceedance of the state standard occurs earlier in the day at either Lancaster or 

Victorville (or both). 

C. The lag time in peak ozone concentrations is at least 2 hours between Lancaster 
" 

and Barstow and at least 1 hour between V i c t o ~ l l e  and Barstow. 

A "typical" Barstow ozone exceedance day (henceforth called "typical day") is 

characterized (defined) by overwhelming transport either on the w e  or preceding day. 

An "atypical" Barstow ozone exceedance day (henceforth called "atypical day") is 

then defined as a day which does not exhibit all three traits and is not preceded by a day 

exhibiting all three traits. An atypical day generally has a forenoon or early afternoon 

exceedance at Barstow without any exceedances in the Mojave Desert on the previous 

day. However, the Committee concluded that an atypical exceedance does not necessarily 

indicate local generation of the exceedance. It just means that transport processes were 

less evident and that emissions from within the desert may have contributed to the 

exceedance. Additional analyses are necessary to ascertain better the cause of the 

exceedance. 

1.4 Scope of This Paper 

Aside from the background references cited in this introduction, the scope of this 

paper is limited to the findings, conclusions, and recommendations reached by the Mojave L 

Desert Air Pollution Transport Committee as of July 31, 1995 The Committee's focus 

was to determine the potential impacts of emissions within and outside the SEDAB on air - 
quality within the SEDAB The Committee evaluated the evidence from 33 past studies 

and data bases as described in Section 2 of this paper and discussed the Barstow 

exceedance days considered atypical of the otherwise predominant, overwhelming 

transport pattern (SoCAB-to-SEDAB) Where Committee consensus was not reached in 

interpreting these past studies, dissenting opinions and rebuttals are also discussed. 
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Current studies are briefly discussed in Section 3, but no preliminary findings from these 

efforts are incorporated herein. Committee conclusions are detailed in Section 4, and 

recommendations to the CARB management are presented in Section 5. 

1.5 Definition of Transport Couples 

Section 39606 of the California Health and Safety Code requires the CARB to 

divide the state into air basins based on similar meteorological and geographic conditions 

(and giving consideration to political boundaries whenever practicable). Neighboring air 

basins tend to have different air masses because of the mering meteorological and 

geographic influences. However, ozone concentrations in neighboring basins often are not 

independent of each other because air can and does flow from one basin to another. Air 
s .  

basins between which ozone and ozone precursors can be transported are called "transport 

couples". The contribution of transported pollutants to violations of the state ozone 

standard must be considered so that pollution controls in the upwind and downwind areas 

will be commensurate with their level of contribution to the ozone air quality problem. 

The CARB has identified the most sipticant transport couples (CARB, 1990; CARB, 

1993). 

The predominant transport couple of interest for SEDAB ozone exceedances 

related to these studies is the SoCABlSEDAB couple. However, CARB has also 

identiiied the San Joaquin Valley Air Basin (SWAB) and Mexico as source regions which 

may impact the SEDAB. Transport across state borders could potentially contribute to 

SEDAB ozone exceedances, but it has not been formally addressed for California state 

regulatory purposes. Figure 1 shows the SEDAB and surrounding basins and important 

topographic features. 

Table 3 lists the areas, populations, emissions and densities of the ozone 

precursors of reactive organic gases (ROG, primarily fiom mobile sources and refineries) 

and oxides of nitrogen (NO,, from both mobile and stationary combustion sources) for the 

SEDAB, the San Joaquin Valley, and the South Coast Air Basins. Also shown are 

estimates for Las Vegas, Nevada and the combined suburban area of LaughluS Nevada 
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FIGURE 1 

Location of Data Sources within the SEDAB and Surrounding Areas 
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and Bullhead City, Ari~ona.~ Mexico is another source area of potential interest, but 

definitive basin boundaries and emissions inventories are not available. 

1.5.1 The SoCABJSEDAB Transport Couple 

There is no question that transport of pollutants from the South Coast Air Basin 

(SoCAB) severely affects ozone concentrations in the SEDAB, which lies to the north and 

east of the SoCAB. Previous studies have identified a typical summertime SoCAB-to- 

SEDAB transport pattern (e.g., Smith 1983; Green, 1990). Over 90% of Barstow 

exceedances can be directly attributed to transport of polluted SoCAB air that left the 

SoCAB less than 24 hours prior to the first hour of the Barstow exceedance (Roberts gt 

aJ., 1992). * .  

1.5.1.1 Typical SEDAB Ozone Exceedance Days 

The SoCAB, containing greater Los Angeles, is a significant source region of 

anthropogenic pollutant emissions and experiences the most severe ozone air pollution in 

the United States. For ROG and NO,, the two major ozone precursor pollutants, the 

SoCAB has respectively about 8 and 5 times the emissions and 12 times the population as 

does the SEDAB (Table 3). Both emissions and population density are much lower in the 

SEDAB The SoCAB basin is bordered by the complex terrain of the Santa Monica, San 

Gabriel, and San Bemardino mountain ranges to the north and by the San Jacinto and 

Santa Ana mountain ranges to the east. Although the SoCAB is open to the Pacific Ocean 

on its western side, on-shore ocean breezes and the "lid" effect of large-scale atmospheric 

subsidence inversions effectively close the basin, especially during the warmer months in 

which these meteorological conditions commonly occur. High SoCAB emissions of ozone 
i 

precursors and the abundant southern California sunlight create ozone concentrations that 

regularly exceed the 9pphm state standard and the 12pphrn national standard in this 

trapped air. 

Emissio~ls estimates for Laughh are not currently available from Clark County, Nevada, but may be compiled as growth in 
the area continues. 
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The SoCAB typically is ventilated in the afternoon by winds generated from the 

pressure gradient between the relatively high coastal pressure and the thermal low 

pressure over the Mojave Desert. As daytime convection raises the inversion height in the 

SoCAB, this ventilation typically carries SoCAB pollutants through three transport 

corridors: Soledad Canyon immediately northwest of the San Gabriel Mountains, Cajon 

Pass between the San Gabriel and San Bernardiio Mountains, and San Gorgonio Pass 

(also called Banning Pass) between the San Gabriel and San Jacinto Mountains (e.g., 

Angel1 et-&., 1976; Smith &&, 1983). On some of these typical transport days, the right 

combination of higher inversion heights andor up slope winds may carry pollutants right 

over the mountains and into the SEDAB in addition to ventilation through the transport 

corridors. If light nocturnal winds persist, Barstow exceedances can be caused by carry- * .  
over of SoCAB pollutants to the next day. A typical ozone exceedance day at Barstow is 

either caused directly by overwhelming SoCAB-to-SEDAE transport or by carry-over of 

ozone from overwhelming trysport on the previous day.' 

1.5.1.2 Atypical SEDAB Ozone Exceedance Days 

Approximately 7% of Barstow ozone exceedance days fail to exhibit the typical 

transport pattern within the previous 24 hours of the beginning of the Barstow exceedance 

(Roberts 1992). These atypical days are the primary focus of the CARB analysis to 

determine if "significant" andor "inconsequential" transport classifications are appropriate 

in addition to the ''overwhelming" class'ication. April 29 and September 15, 1989 are 

two examples of atypical days. 

Yet, presence of this atypical pattern alone is not considered sufficient reason by 

most MDAPTC members to dismiss any possible important contribution of transport from 

outside the SEDAB to a Barstow exceedance. While it is true that urbanization and 

population in the SEDAB have increased markedly in the last two decades, the greatest 

growth has occurred near the mountain passes where SoCAB air often enters the SEDAB. 

This compounding factor makes transport and its impact on SEDAB air quality more 

d i c u l t  to characterize, especially on days with light and variable winds andor a complex 

' A "typical" Barstow ozone ex&ce day and "overwhelming" SoCAB-to-SEDAB transport are defined in Section 1.4.3. 
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atmospheric boundary-layer structure. For example, Palmdale (pop. 69,000) and 

Lancaster (pop. 97,000) are near Soledad Canyon; Victonille (pop. 40,000) and Hesperia 

(pop. 50,000) are near Cajon Pass; and Palm Springs (pop 40,000) is near San Gorgonio 

Pass.' Air in these SEDAB cities could also have come from the SoCAB a few hours 

earlier. 

1.5.2 The SJVABISEDAB Transport Couple 

The CARB s t f l  identified the San Joaquin Valley Air Basin (SWAB) as a source 

region with air quality impacts to the SEDAB. After the SoCAB, the SrVAB experiences 

the second worst air quality in the state (Chow && 1992). Several studies have shown 

the influence of SJVAB air in the northwestern SEDAB (e.g., Rieble 1982; Trijonis * .  
1988). The SWAB air generally enters the SEDAB through Tehachapi Pass 

between the Tehachapi Mountains and the Sierra Nevada. Walker Pass, 30 km east of 

Isabella Lake, is also a suspected transport conidor. In its initial transport assessment, 

(CARB, 1990), CARB staffprovided an example of a day on which overwhelming 

transport from SJVAB caused an exceedance of the ozone standard at Lancaster. 

On the average, Barstow is under the influence of SWAB air more than SoCAB 

air, but for Barstow ozone exceedance days, the SoCAB influence is far more prevalent 

(Roberts a, 1992). The CARB stflconsidered the possibiity of transport from the 

SJVAB on the April 29, 1989, Barstow exceedance, but found no evidence of SWAB 

influence. 

1.5.3 The MexicoISEDAB Transport Couple 

In their 1993 assessment, the CARB staffidentified Mexico as a source region 
0 

impacting SEDAB air quality in the Imperial County portion for the SEDAB. The impact 

of Mexico on Barstow exceedances has not been determined. 

1.5.4 Transport from Other States 

The CARB back trajectory for the September 15, 1989 ozone exceedance at 

' Approximate population figures taken firom the 1993 Rand-McNdy Road Atlas. 
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Barstow indicates that the polluted air passed over an area near the California-Nevada 

border 48 hours prior to the exceedance. Some Committee members suggested that the 

Las Vegas or the rapidly-growing Laughlin areas in Nevada should be considered as 

source regions contributing to this exceedance. The density of Las Vegas ROG and N Q  

emissions are appreciable given the high population in the relatively small Las Vegas 

Valley. Dilution factors for air leaving the Las Vegas Valley and potentially arriving at 

Barstow on September 15, 1995 have not been estimated. Emissions inventories for the 

Laughlin area are not currently available Eom Clark County, Nevada 

2.0 ANALYSIS OF STUDIES 

Appendix A of this paper, entitled "STUDY ANALYSIS," describes the 33 studies and * .  
data bases the Committee considered. It provides the formal documentation of the Committee 

agreement ("yes", "no", or "partial") on the 33 studies and data bases. A one-page "Air Quality 

Study Evaluation Form" for each completed study or existing data base is included. 

Of the 33 studies and data bases in Appendix A, thirteen have been completed, six are on- 

going, two have been recommended for the future, and twelve are data bases only. Of the 

thirteen completed studies, the Committee agrees that six are relevant to the investigation of 

atypical days where there is the greatest possibility of a shared or local contribution (i.e., 

significant or inconsequential transport.) However, the conclusions of these six studies, like the 

committee members, do not always agree. The other seven completed studies are involved 

primarily or completely with typical days, in particular, overwhelming transport days. One of 

these seven studies, the "Sensitivity of Peak Ozone Concentrations" (Ireson and Hogo, 1983), is 

the only modeling study directly involving SoCAB-to-SEDAB transport. The authors state that 

tripling SEDAB local stationary emissions would have an insignificant impact on SEDAB air 

quality on overwhelming transport days. This study downplays the possibity of a SEDAB 

contribution on typical (overwhelming transport) days, and is why the Committee emphasized 

consideration of atypical days to identlfy possible shared or local contributions. 

The six on-going studies include four which are specifically relevant to atypical days: the 

"Barstow Halocarbon Study", the "Stationary Source Operational Status" study, the "Ozone 

Transport Conidor Study" and the "1992 Radar Wind Profley study. A fifth on-going study, 

the "Mobile Source" study, is designed to better assess the mobile source contribution within the 
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SEDAB using new and potentially higher vehicle emission factors and interstate freeway t r a c  

counts. All six on-going efforts are briefly discussed in Section 3. The two future studies and 

the twelve data bases are actually recommendations to CARB for consideration and/or further 

analysis; these will be discussed in Section 5. 

Of the six completed studies which are directly relevant to atypical days, only the CARB 

analyses (CARB 1990; CARB 1993)- indicate inconsequential transport and the existence 

of locally-generated Barstow ozone exceedances (i.e., from sources within the SEDAB only). 

The "Sonoma Tech" study (Roberts &&, 1992) identified eight atypical days during the 1980's 

with the greatest possibiity of being local days, but the report did not rule out other transport 

patterns for these days. Although primarily overwhelming transport studies, the "MIU/Cal Tech" 

study (Smith 1983) and the "RESOLVE D O D  study (Trijonis &&, 1988) offer indirect 
s .  

evidence supporting the existence of both inconsequential transport and possible transport on 

atypical days. The "Sierra Research" study (Tilden & 1991) concludes that transport fiom the 

SoCAB made a signficant contribution during the afternoon of April 29,1989 and an 

overwhelming contribution after 1900 PST . The "Cool Water Ozone Feasibiity Study" (Keislar 

&&., 1994) found evidence of regional transport at remote sites downwind (north) of the 

SEDAB on both April 29 and September 15, 1989. 

No one study is conclusive, and the conclusions of the six studies taken together are 

conflicting. Each has its merits and potential shortcomings. 

A brief summary of the "Sonoma Tech" study (Roberts && 1992) and the most relevant 

features of CARB (1990) and CARB (1993), Tiden a (1991), and Keislar (1994) are 

presented in the following subsections. 

2.1 The "Sonoma Tech" Study 

Roberts && (1992) performed a comprehensive review of 462 Barstow 

exceedance days during the ten ozone seasons, 1980 through 1989. They noted that the 

majority of days (331 out of 462 or 72%) exhibited the three overwhelming transport day 

characteristics defined in Section 1.4.3 of this report. They deliberately searched for and 

analyzed days which did not display thesz characteristics on the given or preceding day. 

They found 109 days that did not exhibit Characteristic 4 i.e., days that had exceedances 

starting at 1400 PST or earlier. But of these 109 days, most exhibited a pattern of carry- 
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over from the previous day when Lancaster, Vic to~l le ,  or Barstow exceedances had 

occurred and light winds prevailed during the previous night. 

After elimination of these carry-over days, only eight days remained which they 

described as "Barstow exceedance days with possible local effects," and as "days which 

are most likely to contain the effects of local contributions." These eight unusual 

Barstow ozone exceedance days represent only 1.7% of the 462 Barstow exceedances 

occumng over ten years, a frequency of less than once per year. However, Roberts 

al. does not consider the evidence for local generation to be conclusive, and does not rule - 
out additional second-day reaction of morning precursors: "It is poss13le . . . that 

significant carry-over could be present in unmonitored areas of the desert." 

Roberts et identified six days that lacked only Characteristic B, and called these * .  
days "Barstow exceedance days without Lancaster or Victorville exceedances." These 

days were considered unusual because air passiig through the transport comdors of 

Soledad Canyon or Cajon should pass through Lancaster or V ic tode ,  respectively, en 

route to Barstow. It is possible that transport could have occurred aloft. They also 

identified 16 other days that lacked Characteristic C only and called these days "Barstow 

exceedance days with poor transport timing differences." Once again, they state that these 

22 cases (6+16) could result from "a shared contribution . . . or a continued reaction in the 

desert. . . " 

In summary, Roberts found 30 days (8+6+16) over ten years, which 

comprise only 6.5% of the total 462 Barstow exceedance days studied, that are called 

"atypical" days by the committee as defined in Section 1.4.3. Of these 30 atypical days, 

only eight days (1.7% of exceedances) had the "greatest possibility" of "local effects.'' 

However, Roberts felt the local days could be even less than those eight days. The 

evidence for inconsequential transport and local generation is circumstantial. 

2.2 April 29, 1989 

The CARB meteorologists picked this day based on wind patterns that did not 

indicate transport, at least not overwhelming transport for the afternoon exceedance hours 

from 1400-1800 PST. They cite the gradual prolonged rise in ozone concentrations fiom 

just below the state standard early in the day. This rise is not consistent with the more 
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abrupt increases in concentration due to overwhelming transport or the mixing down of an 

elevated ozone layer. The CARB back trajectory plots (CARB, 1990, Figure 21) showed 

that: 

air arriving at Barstow at 1400 PST on April 29 was 40 miles northeast of 
Edwards AFB at 1900 on the previous day, and 

air arriving at Barstow at 1900 PST on April 29 was 25 miles east-northeast of 
Palmdale at 1900 PST on the previous day. 

The CARB meteorologists stated that it was unlikely there was carry-over coming into 

Barstow from transport into the two source regions identified in the back trajectory above 

on the previous day. They based this on an upper air sounding taken at China Lake on the 

previous day which showed predominantly easterly winds aloft. Consistent with the 

critique of CARB methodology presented in Section 1.1, some c o h t i e e  members 

questioned the representativeness of a single China Lake sounding to represent April 28, 

especially during the generally light and variable conditions accompanying a stagnant high 

pressure ridge over the western U.S. There was no general agreement about the 

possibility of some subtle form of transport. 

Furthermore, this day was not identified by Roberts et as one of the most likely 

days for local effects Tilden && 1991 concluded that transport from SoCAJ3 made a 

sigdcant contribution during the afternoon of April 29, 1989 and an overwhelming 

contribution after 1900 PST. This dierent interpretation was reached despite a back 

trajectory similar to that generated by CARB and despite analysis of the same surface air 

quality data. The CARB meteorologists agreed to the interpretation of overwhelming 

transport after 1900 PST but defended their conclusion of inconsequential transport for 

the five exceedance hours from 1400-1800 PST. 

The "Cool Water Ozone Feasibility Study" (Keislar && 1994) found evidence of 

regional transport on April 29, 1989 at a remote site in the Owens Valley lying 200 !-an 

north of the SEDAB. A definite peak of the endemic SoCAB/STVAB tracer, the stable 
- 

halocarbon methyl chloroform (MC), was present in Owens Valley from 1500-1800 PST. 

The MC peak is 300 ppt, significantly above the 175 ppt background at the site, and it is 

accompanied by a coincident ozone peak, some 20 ppb above the ozone concentration of 

the previous and following hours (Keislar a, 1994, Figure 3). The southerly wind 
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component at the Owens Valley site indicates that the polluted air mass arrived from the 

northwestern comer of the SEDAB. One CARB meteorologist argued that there are 

other sources of MC, and the peak could be explained by activity at a military base such as 

Naval Air Weapons Station (NAWS), China Lake. In fact, Appendix A shows there was 

only partial agreement on the conclusiveness of MC as a SoCAE3 tracer, after committee 

discussion on the Greater Los Angeles Distant Impact Study (GLADIS) (Rogers 

1988), one of the seven completed studies involving overwhelming transport. But the MC . .  

peak in Owens Valley was accompanied by a perchloroethylene PCE) peak that occurred 

simultaneously with the MC peak. PCE is another endemic tracer for urban air, and the 

coincident peaks suggest that the source of both halocarbons was from the SoCAE3 or 

SJVAB and not from contamination by a military base or other IocaJMC user in the 

transport path. Of course, evidence of regional transport from SoCAB or S J V D  does 

not necessarily prove that the transported urban air impacted Barstow. The on-going 

Barstow Halocarbon Study, discussed in Section 3, may guide the interpretation of the 

April 29, 1989 halocarbon data from Owens Valley. 

2.3 September 15,1989 

The stagnation conditions of a high pressure ridge dominated the previous two 

days of September 13-14, 1989. As with the April 29 case, back trajectory analysis was 

performed and surface air quality and available upper air data were considered. The 

CARB back trajectory (CARE%, 1993) showed that: 

air arriving at Barstow at 1200 PST on September 15 was 40-50 miles northeast of 
Barstow at 1200 on the previous day, and 

that same air was 20-30 miles northwest of Needles at the California-Nevada 
border 48 hours before arriving at Barstow. 

The CARE% meteorologists considered it unlikely that there was carry-over coming into . ~ 

Barstow from previous-day transport into the two source regions identified in the back 

trajectory above. They based this on surface winds and an Edwards Air Force Base 

sounding the morning of September 15 which showed predominantly light and variable 

winds aloft. District representatives raised the possibility of pollutants from Las Vegas or 
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Laughlin, Nevada impacting Barstow, but the committee knows of no way to investigate 

this hrther and obtain a definitive answer for this particular date. 

The CARB analysis was questioned on similar grounds as with the April 29 case. 

The representativeness of a single sounding taken some 40 miles west was unconvincing 

to many committee members. Analysis of the prior mornings of September 13 and 14 as 

well as September 15 show at least one layer with a southerly component which could 

transport SoCAB air above ground (Keislar d 1 9 9 4 ,  Figure2].. There was once again 

MC tracer evidence of persistent regional transport at the Owens Valley site with peaks 

50-60 ppt above background. And under the stagnation conditions, the above- 

background concentration could have been significantly higher in the SEDAB. 

No clear consensus was reached for this day. The Committee did agree however * .  
that a shared contribution could not be ruled out. However, a majority of members also 

agreed that possible transport on days with stagnation conditions and the concomitant 

light and variable winds was not well-known but could not be ruled out, especially at night 

when signiiicant boundary-layer complexity was possible above the surface inversions. 

The possibility remained that a meandering, elevated, nocturnal urban plume could mix 

down in an unmonitored area of the desert and then be slowly advected into Barstow from 

an unusual direction by light surface winds on the following morning. This scenario would 

indeed be rare, but so are the "possible local effects days" found by Roberts && (1992), 

as mentioned in Section 2.1. 

3.0 RELEVANT CURRENT AND PLANNED STUDIES 

The MDAPTC is tracking the results of the following studies which are part of the 

MDAPTC ''STUDY ANALYSIS" in Appendii A: 

CURRENT: 

Project MOHAVE includes investigation of long-range transport &om urban areas, 

like the SoCAB, to pristine areas of the Colorado Plateau to determine impacts to 

visibility. The h a l  report is expected in December of 1995 



The Barstow Halocarbon Study is designed to provide a better characterization of 

SoCAB influence on Barstow ozone by using halocarbon tracers of opportunity 

(MC and PCE) to detect the presence or absence of SoCAB and possibly SWAB 

air in Barstow. The study period was August I., 1994 through October 3 1, 1995, 

overlapping the CARB summer 1995 ozone monitoring study. The cost of this 

study was a joint effort of the California Air Resources Board, the Mojave Desert 

Air Quality Management District, and substantial contributions from the regulated 

community in the Mojave Desert including military bases. 

Mobile source t r d c  counts on SEDAB interstates are being collected by the 

district from the California Department of Agriculture. There is no current * .  
schedule for completion of the analysis of these data. 

a The CARB has chosen a contractor for the 1992 Radar Wind Profiler Data 

Analysis (ARB RFP 94-2). The final report is scheduled to be released in 1996. 

PLANNED: 

Further analysis of the 12 available data bases is possible, but at present unplanned. 

Transport Corridor Study - The primary objective of the Transport Corridor Study 

is to collect continuous ozone and meteorological data at critical locations in the 

Mojave Desert during the summer of 1995 (June - October). This monitoring 

network was designed to supplement the permanent network and to provide 

additional data which would minimize the uncertainties associated with previous 

analyses of the pollution processes in the desert. Additional monitoring sites have 

been established near the most common transport corridors (Cajon Pass, Soledad 

Canyon, and Tehachapi Pass) and on isolated peaks with the intent of identifying 

when transport is occurring and when ozone concentrations are present aloft, 

above the traditional surface-based monitoring. To increase the information 

available about conditions aloft, CARB has also established two sites (radar wind 

profders with radio acoustic sounding systems) to monitor vertical proiiles of wind 
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and temperature. The C A M  has also contracted with the National Oceanic and 

Atmospheric Administration for remote sensing measurements during early August 

to generate vertical profles of ozone, wind and temperature. The aerometric data 

being assembled during the Transport Corridor Study from all available sources 

will provide the most comprehensive data base ever for assessing the air quality 

processes occuning in the Mojave Desert and the frequency with which they 

occur. - 

The Committee recommends inclusion of the Mojave Desert in the domain of the 

Southern California special monitoring program tentatively planned for the summer 

of 1997. The surface and aloft monitoring network should build upon what is 
s .  

learned from the 1995 studies. 

4.0 CONCLUSIONS OF THE MDAPTC BASED ON PREVIOUS STUDIES 

The committee reached the following conclusions. 

Meteorology is the dominant factor controlling the change in air quality from one 

day to the next in the desert. On most ozone exceedance days, a thermal low 

pressure develops over the desert due to hot rising air; cooler air moves into this 

low pressure area resulting in transport into the desert. 

Two types of state exceedance days were identified. Typical exceedance days 

(93% of exceedance days at Barstow) were deiined as those exceedance days 

which were the result of overwhelming transport. Atypical exceedance days (7% 

of exceedance days at Barstow) are those occurring under more subtle and 

complex meteorological conditions and for which the cause is not clearly 

understood. Atvuical exceedance days could be caused by overwhelming transport 

unrecognized as coming from one or more other transport comdors, a 

combination of transport and local contribution, or only by local contribution. 
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The available evidence from the six relevant studies is conflicting. Shared days, 

where local contribution might be significant, were not studied or identified. No 

single study was considered sufficient to conclusively establish the presence or 

absence of transport on atvoical exceedance days. 

All exceedances of the Federal ozone standard in SEDAB are the direct result of 

transport. -- 

According to Section 5 of the Roberts, et 4 1992 Report, state e x d a n c e  days 

at Barstow, with the greatest possibility of local effects, have occurred at a rate of 

less than one per year over 10 ozone seasons during the 1980's. * .  

The impact of mobile source emissions from major transportation corridors (State 

Highway 58 and Interstates 1-40 and 1-15) on atypical exceedance days is not 

quantified. 

Research, such as the 1995 Mojave Desert Study preliminary data, reatlirmed the 

need to account for three dimensional atmospheric structure. Further research 

(such as the 1997 SCOS Study) is needed to quanm transport and to evaluate the 

effectiveness of future control schemes aimed at improving SEDAB air quality. 

5.0 RECOMMENDATIONS OF THE MDAPTC 

Based on the MDAPTC investigations, the Committee submits the following 

recommendations to CARB management. 

In light of AB 421 (Olberg-1995), also know as the Mojave Desert Air Basin Bill, 

the committee's conclusions should be considered in the redesignation of the new 

basin created by the legislation. 
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The impact of transport &om outside the SEDAB and from out-of-area mobile 

sources is not sufficiently defined to determine the effectiveness of such a control 

scheme in improving air quality in SEDAB. Recognizing this uncertainty, control 

strategies to achieve attainment and their effectiveness need to be re-evaluated.* 

CARB staff should continue development of a quantitative characterization of 

transport, such as a transport index. This index would define the contribution of 

transport. 

The impact of South Coast Air Basin (SoCAB) vehicles traveling on major 

transportation corridors tolfiom Nevada and/or Colorado River recreational and 
* .  

gaming areas should be considered by Cal Trans or the Southern California 

Association of Governments (SCAG). CARB staff should promote CalTrans or 

SCAG involvement with improving the mobile source inventory. 

Resources should be dedicated to hrther improve UAM modeling for transport 

impacted areas. Efforts should be directed at upgrading meteorological and 

transportation comdor inputs. 

Continue Transport Committee meetings to more accurately define meteorological 

events of influence and to further improve the understanding of air quality in the 

Mojave Desert. The committee inputs to the regulatory and planning process 

should be utilized to avoid the potential cost to society of rulemaking for Mojave 

stationary sources, without any subsequent, s i m c a n t  improvement in air quality 

and the accompanying public health benefit. 
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